

SEQUENCE LISTING 




<110> O'Donnell, Michael 

<120> DNA POLYMERASE III HOLOENZYME 

<130> 19603/10214 

<140> 08/828,323 
<141> 1997-03-28 

<160> 60 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 28 
<212> PRT 

<213> Escherichia coli 
<400> 1 

Met Leu Arg Leu Tyr Pro Glu Gin Leu Arg Ala Gin Leu Asn Glu Gly 
15 10 15 

Leu Arg Ala Ala Tyr Leu Leu Leu Gly Asn Asp Pro 



<210> 2 
<211> 21 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Ala Ala Tyr Leu Leu Leu Gly Asn Asp Pro Leu Leu Leu Gin Glu Ser 
15 10 15 

Gin Asp Ala Val Arg 
20 



<210> 3 
<211> 14 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Ala Gin Glu Asn Ala Ala Trp Phe Thr Ala Leu Ala Asn Arg 



20 



25 



1 




4 

15 10 



<210> 4 
<211> 24 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Val Glu Gin Ala Val Asn Asp Ala Ala His Phe Thr Pro Phe His Trp 
15 10 15 



Val Asp Ala Leu Leu Met Gly Lys 
20 



<210> 5 
<211> 33 
<212> DNA 

<213> Escherichia coli 
<400> 5 

gtacaaccga atcatatgtt acccagcgag etc 33 

<210> 6 
<211> 1032 
<212> DNA 

<213> Escherichia coli 
<400> 6 

atgattcggt tgtacccgga acaactccgc gcgcagctca atgaagggct gcgcgcggcg 60 
tatcttttac ttggtaacga tcctctgtta ttgcaggaaa gccaggacgc tgttcgtcag 120 
gtagctgegg cacaaggatt cgaagaacac cacacttttt ccattgatcc caacactgac 180 
tggaatgega tettttegtt atgecagget atgagtctgt ttgecagteg acaaaegcta 240 
ttgctgttgt taccagaaaa eggaccgaat geggegatea atgagcaact tctcacactc 300 
accggacttc tgeatgaega cctgctgttg atcgtccgcg gtaataaatt aagcaaagcg 360 
caagaaaatg ccgcctggtt tactgegett gegaatcgea gcgtgcaggt gacctgtcag 420 
acaccggagc aggctcagct tccccgctgg gttgetgege gegcaaaaca gctcaactta 480 
gaactggatg aegeggcaaa teaggtgetc tgctactgtt atgaaggtaa cctgctggcg 540 
ctggctcagg cactggagcg tttatcgctg ctctggccag aeggcaaatt gacattaccg 600 
cgcgttgaac aggcggtgaa tgatgccgcg catttcaccc cttttcattg ggttgatgct 660 
ttgttgatgg gaaaaagtaa gcgcgcattg catattcttc ageaactgeg tctggaaggc 720 
agegaacegg ttattttgtt gegcacatta caaegtgaac tgttgttact ggttaacctg 780 
aaacgccagt ctgcccatac gccactgcgt gcgttgtttg ataagcatcg ggtatggcag 840 
aaccgccggg gcatgatggg egaggegtta aatcgcttaa gtcagacgea gttacgtcag 900 
gccgtgcaac tcctgacacg aaeggaaetc accctcaaac aagattaegg tcagtcagtg 960 
tgggcagagc tggaagggtt atctcttctg ttgtgccata aacccctggc ggacgtattt 1020 
ategaeggtt ga 1032 




<210> 7 
<211> 127 
<212> DNA 

<213> Escherichia coli 
<400> 7 

ccgaacagct gattcgtaag ctgccaagca tccgtgctgc ggatattcgt tccgacgaag 60 
aacagacgtc gaccacaacg gatactccgg caacgcctgc acgcgtctcc accacgctgg 120 
gtaactg 127 

<210> 8 
<211> 104 
<212> DNA 

<213> Escherichia coli 
<400> 8 

tgaatgaaat ctttacaggc tctgtttggc ggcacctttg atccggtgca ctatggtcat 60 
ctaaaacccg ttggaagcgt ggccgaagtt ttgattggtc tgac 104 

<210> 9 
<211> 343 
<212> PRT 

<213> Escherichia coli 
<400> 9 

Met lie Arg Leu Tyr Pro Glu Gin Leu Arg Ala Gin Leu Asn Glu Gly 
15 10 15 

Leu Arg Ala Ala Tyr Leu Leu Leu Gly Asn Asp Pro Leu Leu Leu Gin 
20 25 30 

Glu Ser Gin Asp Ala Val Arg Gin Val Ala Ala Ala Gin Gly Phe Glu 
35 40 45 

Glu His His Thr Phe Ser lie Asp Pro Asn Thr Asp Trp Asn Ala lie 
50 55 60 

Phe Ser Leu Cys Gin Ala Met Ser Leu Phe Ala Ser Arg Gin Thr Leu 
65 70 75 80 

Leu Leu Leu Leu Pro Glu Asn Gly Pro Asn Ala Ala lie Asn Glu Gin 
85 90 95 

Leu Leu Thr Leu Thr Gly Leu Leu His Asp Asp Leu Leu Leu lie Val 
100 105 110 

Arg Gly Asn Lys Leu Ser Lys Ala Gin Glu Asn Ala Ala Trp Phe Thr 

3 



qZ 



115 120 125 

Ala Leu Ala Asn Arg Ser Val Gin Val Thr Cys Gin Thr Pro Glu Gin 
130 135 140 

Ala Gin Leu Pro Arg Trp Val Ala Ala Arg Ala Lys Gin Leu Asn Leu 
145 150 155 160 

Glu Leu Asp Asp Ala Ala Asn Gin Val Leu Cys Tyr Cys Tyr Glu Gly 
165 170 175 

Asn Leu Leu Asn Leu Ala Gin Ala Leu Glu Arg Leu Ser Leu Leu Trp 
180 185 190 

Pro Asp Gly Lys Leu Thr Leu Pro Arg Val Glu Gin Ala Val Asn Asp 
195 200 205 

Ala Ala His Phe Thr Pro Phe His Trp Val Asp Ala Leu Leu Met Gly 
210 215 220 

Lys Ser Lys Arg Ala Leu His lie Leu Gin Gin Leu Arg Leu Gly Gly 
225 230 235 240 

Ser Glu Pro Val lie Leu Leu Arg Thr Leu Gin Arg Glu Leu Leu Leu 
245 250 255 

Leu Val Asn Leu Lys Arg Gin Ser Ala His Thr Pro Leu Arg Ala Leu 
260 265 270 

Phe Asp Lys His Arg Val Trp Gin Asn Arg Arg Gly Met Met Gly Glu 
275 280 285 

Ala Leu Asn Arg Leu Ser Gin Thr Gin Leu Arg Gin Ala Val Gin Leu 
290 295 300 

Leu Thr Arg Thr Glu Leu Thr Leu Lys Gin Asp Tyr Gly Gin Ser Val 
305 310 315 320 

Trp Ala Glu Leu Glu Gly Leu Ser Leu Leu Leu Cys His Lys Pro Leu 
325 330 335 

Ala Asp Val Phe lie Asp Gly 
340 



<210> 10 
<211> 334 
<212> PRT 



73 



<213> Escherichia coli 
<400> 10 

Met Arg Trp Tyr Pro Trp Leu Arg Pro Asp Phe Glu Lys Leu Val Ala 
15 10 15 

Ser Tyr Gin Ala Gly Arg Gly His His Ala Leu Leu lie Gin Ala Leu 
20 25 30 

Pro Gly Met Gly Asp Asp Ala Leu lie Tyr Ala Leu Ser Arg Tyr Leu 
35 40 45 

Leu Cys Gin Gin Pro Gin Gly His Lys Ser Cys Gly His Cys Arg Gly 
50 55 60 

Cys Gin Leu Met Gin Ala Gly Thr His Pro Asp Tyr Tyr Thr Leu Ala 
65 70 75 80 

Pro Glu Lys Gly Lys Asn Thr Leu Gly Val Asp Ala Val Arg Glu Val 
85 90 95 

Thr Glu Lys Leu Asn Glu His Ala Arg Leu Gly Gly Ala Lys Val Val 
100 105 110 

Trp Val Thr Asp Ala Ala Leu Leu Thr Asp Ala Ala Ala Asn Ala Leu 
115 120 125 

Leu Lys Thr Leu Glu Glu Pro Pro Ala Glu Thr Trp Phe Phe Leu Ala 
130 135 140 

Thr Arg Glu Pro Glu Arg Leu Leu Ala Thr Leu Arg Ser Arg Cys Arg 
145 150 155 160 

Leu His Tyr Leu Ala Pro Pro Pro Glu Gin Tyr Ala Val Thr Trp Leu 
165 170 175 

Ser Arg Glu Val Thr Met Ser Gin Asp Ala Leu Leu Ala Ala Leu Arg 
180 185 190 

Leu Ser Ala Gly Ser Pro Gly Ala Ala Leu Ala Leu Phe Gin Gly Asp 
195 200 205 

Asn Trp Gin Ala Arg Glu Thr Leu Cys Gin Ala Leu Ala Tyr Ser Val 
210 215 220 

Pro Ser Gly Asp Trp Tyr Ser Leu Leu Ala Ala Leu Asn His Glu Gin 
225 230 235 240 



• 



Ala Pro Ala Arg 



Lys Arg His His 
260 

Leu Val Ala Glu 
275 

He Leu Gly Asp 
290 

Gly He Asn Arg 
305 

His Tyr Leu Gin 



Leu His Trp Leu 
245 

Gly Ala Ala Gin 



Leu Ala Asn His 
280 

Val Cys His He 
295 

Glu Leu Leu He 
310 

Pro Gly Val Val 
325 



Ala Thr Leu Leu 
250 

Val Thr Asn Val 
265 

Leu Ser Pro Ser 



Arg Glu Gin Leu 
300 

Thr Asp Leu Leu 
315 

Leu Pro Val Pro 
330 



Met Asp Ala Leu 
255 

Asp Val Pro Gly 
270 

Arg Leu Gin Ala 
285 

Met Ser Val Thr 



Leu Arg He Glu 

320 

His Leu 



<210> 11 
<211> 57 
<212> DNA 

<213> Escherichia coli 
<400> 11 

actctggaag aaccgccggc tgaaacttgg ttttttctgg ctactcgtga accggaa 57 

<210> 12 
<211> 54 
<212> DNA 

<213> Escherichia coli 
<400> 12 

gctggttctc cgggtgctgc tctggctctg tttcagggtg atgactggca ggct 54 

<210> 13 
<211> 1002 
<212> DNA 

<213> Escherichia coli 
<400> 13 

atgagatggt atccatggtt acgacctgat ttcgaaaaac tggtagccag ctatcaggcc 60 
ggaagaggtc accatgcgct actcattcag gcgttaccgg gcatgggcga tgatgcttta 120 
atctacgccc tgagccgtta tttactctgc caacaaccgc agggccacaa aagttgcggt 180 
cactgtcgtg gatgtcagtt gatgcaggct ggcacgcatc ccgattacta caccctggct 240 
cccgaaaaag gaaaaaatac gctgggcgtt gatgcggtac gtgaggtcac cgaaaagctg 300 
aatgagcacg cacgcttagg tggtgcgaaa gtcgtttggg taaccgatgc tgccttacta 360 
accgacgccg cggctaacgc attgctgaaa acgcttgaag agccaccagc agaaacttgg 420 

6 



is 



tttttcctgg ctacccgcga gcctgaacgt ttactggcaa cattacgtag tcgttgtcgg 480 
ttacattacc ttgcgccgcc gccggaacag tacgccgtga cctggctttc acgcgaagtg 540 
acaatgtcac aggatgcatt acttgccgca ttgcgcttaa gcgccggttc gcctggcgcg 600 
gcactggcgt tgtttcaggg agataactgg caggctcgtg aaacattgtg tcaggcgttg 660 
gcatatagcg tgccatcggg cgattggtat tcgctgctag cggcccttaa tcatgaacaa 720 
gtcccggcgc gtttacactg gctggcaacg ttgctgatgg atgcgctaaa acgccatcat 780 
ggtgctgcgc aggtgaccaa tgttgatgtg ccgggcctgg tcgccgaact ggcaaaccat 840 
ctttctccct cgcgcctgca ggctatactg ggggatgttt gccacattcg tgaacagtta 900 
atgtctgtta caggcatcaa ccgcgagctt ctcatcaccg atcttttact gcgtattgag 960 
cattacctgc aaccgggcgt tgtgctaccg gttcctcatc tt 1002 



<210> 14 
<211> 157 
<212> DNA 

<213> Escherichia coli 



<400> 14 

aagaatcttt cgatttcttt aatcgcaccc 
ataaaagcat tcataccatt gatgccaccc 
gcactaccgt gacccactgg gtgaaggagt 



gcgcccgcta tctggaactg gcagcacaag 60 
agccgctgga ggccgtgatg gatgcaatcc 120 
tggacgc 157 



<210> 15 
<211> 143 
<212> DNA 

<213> Escherichia coli 



<400> 15 

ttagagagac atcatgtttt tagtggactc 
atctttgcat aaggacgtgg atgacgttct 
ttgtctggca gtcgccacaa cat 



acactgccat ctcgatggtc tggattatga 60 
ggcgaaagcc gccgcacgcg atgtgaaatt 120 

143 



<210> 16 
<211> 16 
<212> PRT 

<213> Escherichia coli 



<400> 16 

Met Arg Trp Tyr Pro Pro Leu Arg Pro Asp Phe Glu Lys Leu Val Ala 
15 10 15 



<210> 17 
<211> 11 
<212> PRT 

<213> Escherichia coli 



<400> 17 

Glu Val Thr Glu Lys Leu Asn Glu His Ala Arg 



7 



% 





1 



5 



10 



<210> 18 
<211> 20 
<212> PRT 

<213> Escherichia coli 
<400> 18 

Val Val Trp Val Thr Asp Ala Ala Leu Leu Thr Asp Ala Ala Ala Asn 
15 10 15 

Ala Leu Leu Lys 
20 



<210> 19 
<211> 25 
<212> PRT 

<213> Escherichia coli 
<400> 19 

Thr Leu Glu Glu Pro Pro Ala Glu Thr Trp Phe Phe Leu Ala Thr Arg 
15 10 15 

Glu Pro Glu Arg Leu Leu Ala Thr Leu 



<210> 20 
<211> 18 
<212> PRT 

<213> Escherichia coli 
<400> 20 

Leu His Tyr Leu Ala Pro Pro Pro Glu Gin Tyr Ala Val Thr Trp Leu 
15 10 15 

Ser Arg 



<210> 21 
<211> 21 
<212> PRT 

<213> Escherichia coli 
<400> 21 



20 



25 



8 




Leu Ser Ala Gly Ser Pro Gly Ala Ala Leu Ala Leu Phe Gin Gly Asp 
15 10 15 

Asn Trp Gin Ala Arg 
20 



<210> 22 
<211> 5 
<212> PRT 

<213> Escherichia coli 



<400> 22 

Leu Gly Gly Ala Lys 
1 5 



<210> 23 
<211> 58 
<212> PRT 

<213> Escherichia coli 
<400> 23 

Ala Cys Thr Cys Thr Gly Gly Ala Ala Gly Ala Ala Cys Cys Gly Cys 
15 10 15 

Cys Gly Gly Cys Thr Thr Gly Ala Ala Ala Cys Thr Thr Gly Gly Thr 
20 25 30 

Thr Thr Thr Thr Thr Cys Thr Gly Gly Cys Thr Ala Cys Thr Cys Gly 
35 40 45 

Thr Gly Ala Ala Cys Cys Gly Gly Ala Ala 
50 55 



<210> 24 
<211> 54 
<212> PRT 

<213> Escherichia coli 
<400> 24 

Gly Cys Thr Gly Gly Thr Thr Cys Thr Cys Cys Gly Gly Gly Thr Gly 
15 10 15 



Cys Thr Gly Cys Thr Cys Thr Gly Gly Cys Thr Cys Thr Gly Thr Thr 
20 25 30 




Thr Cys Ala Gly Gly Gly Thr Gly Ala Thr Ala Ala Cys Thr Gly Gly 
35 40 45 

Cys Ala Gly Gly Cys Thr 
50 



<210> 25 
<211> 33 
<212> PRT 

<213> Escherichia coli 
<400> 25 

Gly Gly Thr Gly Ala Ala Gly Gly Ala Gly Thr Thr Gly Gly Ala Cys 
15 10 15 

Ala Thr Ala Thr Gly Ala Gly Ala Thr Gly Gly Thr Ala Thr Cys Cys 
20 25 30 

Ala 



<210> 26 
<211> 40 
<212> PRT 

<213> Escherichia coli 
<400> 26 

Met Leu Lys Asn Leu Ala Lys Leu Asp Gin Thr Glu Met Asp Lys Val 
15 10 15 

Asn Val Asp Leu Ala Ala Ala Gly Val Ala Phe Lys Glu Arg Tyr Asn 
20 25 30 

Met Pro Val lie Ala Glu Ala Val 
35 40 



<210> 27 
<211> 57 
<212> DNA 

<213> Escherichia coli 
<400> 27 

atgctgaaaa acctggctaa actggatcag actgaaatgg ataaagttaa cgttgat 57 
<210> 28 

10 



11 



<211> 57 
<212> DNA 

<213> Escherichia coli 
<400> 28 

ctggctgctg ctggtgttgc ttttaaggaa cgttataaca tgccggttat tgctgaa 57 

<210> 29 
<211> 228 
<212> DNA 

<213> Escherichia coli 
<400> 29 

atgctgaaga atctggctaa actggatcaa acagaaatgg ataaagtgaa tgtcgatttg 60 
gcggcggccg gggtggcatt taaagaacgc tacaatatgc cggtgatcgc tgaagcggtt 120 
gaacgtgaac agcctgaaca tttgcgcagc tggtttcgcg agcggcttat tgcccaccgt 180 
ttggcttcgg tcaatctgtc acgtttacct tacgagccca aacttaaa 228 

<210> 30 
<211> 172 
<212> DNA 

<213> Escherichia coli 
<400> 30 

aggcgtagcg aagggagcgt gcagttgaag ccatattatc tattcctttt tgtaataact 60 
tttttacaga cgataacctt gtctaatgtc tgagtcgagg atcatcaatt ccggcttgcc 120 
atcctggctc actcttagta acttttgccc gcgaatgatg aggagattaa ga 172 

<210> 31 
<211> 107 
<212> DNA 

<213> Escherichia coli 
<400> 31 

taaaacttat acagagttac actttcttac ataacgcctg ctaaattatg agtattttct 60 
aaaccgcact cataatttgc agtcattttg aaaaggaagt cattatg 107 

<210> 32 
<211> 76 
<212> PRT 

<213> Escherichia coli 
<400> 32 

Met Leu Lys Asn Leu Ala Lys Leu Asp Gin Thr Glu Met Asp Lys Val 
15 10 15 

Asn Val Asp Leu Ala Ala Ala Gly Val Ala Phe Lys Glu Arg Tyr Asn 
20 25 30 

11 



I Ob 



Met Pro Val lie Ala Glu Ala Val Glu Arg Glu Gin Pro Glu His Leu 
35 40 45 



Arg Ser Trp Phe Arg Glu Arg Leu lie Ala His Arg Leu Ala Ser Val 

50 55 60 

Asn Leu Ser Arg Leu Pro Tyr Glu Pro Lys Leu Lys 

65 70 75 



<210> 33 
<211> 40 
<212> PRT 

<213> Escherichia coli 
<400> 33 

Met Leu Lys Asn Leu Ala Lys Leu Asp Gin Thr Glu Met Asp Lys Val 
15 10 15 

Asn Val Asp Leu Ala Ala Ala Gly Val Ala Phe Lys Glu Ala Tyr Asn 
20 25 30 

Met Pro Val lie Ala Glu Ala Val 
35 40 



<210> 34 
<211> 57 
<212> DNA 

<213> Escherichia coli 
<400> 34 

atgctgaaaa acctggctaa actggatcag actgaaatgg ataaagttaa cgttgat 

<210> 35 
<211> 57 
<212> DNA 

<213> Escherichia coli 
<400> 35 

ctggctgctg ctggtgttgc ttttaaagaa cgttataaca tgccggttat tgctgaa 

<210> 36 
<211> 33 
<212> DNA 

<213> Escherichia coli 



12 



Id I 



<400> 36 

atgatgagga gattacatat gctgaagaat ctg 33 

<210> 37 
<211> 51 
<212> DNA 

<213> Escherichia coli 
<400> 37 

gaggaattcg gcttttttgc cgaattcctc ggcccctagg agatctcagc t 51 

<210> 38 
<211> 137 
<212> PRT 

<213> Escherichia coli 
<400> 38 

Met Thr Ser Arg Arg Asp Trp Gin Leu Gin Gin Leu Gly lie Thr Gin 
15 10 15 

Trp Ser Leu Arg Arg Pro Gly Ala Leu Gin Gly Glu lie Ala lie Ala 
20 25 30 

lie Pro Ala His Val Arg Leu Val Met Val Ala Asn Asp Leu Pro Ala 
35 40 45 

Leu Thr Asp Pro Leu Val Ser Asp Val Leu Arg Ala Leu Thr Val Ser 
50 55 60 

Pro Asp Gin Val Leu Gin Leu Thr Pro Glu Lys lie Ala Met Leu Pro 
65 70 75 . 80 

Gin Gly Ser His Cys Asn Ser Trp Arg Leu Gly Thr Asp Glu Pro Leu 
85 90 95 

Ser Leu Glu Gly Ala Gin Val Ala Ser Pro Ala Leu Thr Asp Leu Arg 
100 105 110 

Ala Asn Pro Thr Ala Arg Ala Ala Leu Trp Gin Gin lie Cys Thr Tyr 
115 120 125 

Glu His Asp Phe Phe Pro Gly Asn Asp 
130 135 



<210> 39 
<211> 411 
<212> DNA 

13 





<213> Escherichia coli 
<400> 39 

atgacatccc gacgagactg gcagttacag caactgggca ttacccagtg gtcgctgcgt 60 

cgccctggcg cgttgcaggg cgagattgcc attgcgatcc cggcacacgt ccgtctggtg 120 

atggtggcaa acgatcttcc cgccctgact gatcctttag tgagcgatgt tctgcgcgca 180 

ttaaccgtca gccccgacca ggtgctgcaa ctgacgccag aaaaaatcgc gatgctgccg 240 

caaggcagtc actgcaacag ttggcggttg ggtactgacg aaccgctatc actggaaggc 300 

gctcaggtgg catcaccggc gctcaccgat ttacgggcaa acccaacggc acgcgccgcg 360 

ttatggcaac aaatttgcac atatgaacac gatttcttcc ctggaaacga c 411 

<210> 40 
<211> 77 
<212> DNA 

<213> Escherichia coli 
<400> 40 

ggcgattata gccatatgtt ggcgcggtat cgacgaattt gctatatttg cgcccctgac 60 
aacaggagcg attcgct 77 

<210> 41 
<211> 103 
<212> DNA 

<213> Escherichia coli 
<400> 41 

tgatttaccg gcagcttacc acattgaaca acgcgcccac gcctttccgt ggagtgaaaa 60 
aacgtttgcc agcaaccagg gcgagcgtta tctcaacttt cag 103 

<210> 42 
<211> 27 
<212> DNA 

<213> Escherichia coli 



<210> 43 
<211> 30 
<212> DNA 

<213> Escherichia coli 
<400> 43 

gactggatcc ctgcaggccg gtgaatgagt 30 

<210> 44 
<211> 17 
<212> PRT 



<400> 42 

gattccatat gacatcccga cgagact 



27 



14 




<213> Escherichia coli 
<400> 44 

Leu Gly Thr Asp Glu Pro Leu Ser Leu Glu Glu Ala Gin Val Ala Ser 



Pro 



<210> 45 
<211> 17 
<212> PRT 

<213> Escherichia coli 
<400> 45 

Ala Ala Leu Trp Gin Gin lie Cys Thr Tyr Glu His Asp Phe Phe Pro 
15 10 15 

Ala 



<210> 46 
<211> 32 
<212> DNA 

<213> Escherichia coli 
<400> 46 

caacaggagc gattccatat gacatcccga eg 32 

<210> 47 
<211> 31 
<212> DNA 

<213> Escherichia coli 



<210> 48 
<211> 30 
<212> DNA 

<213> Escherichia coli 
<400> 48 

ccccacatat gaaaaacgcg acgttctacc 30 



1 



5 



10 



15 



<400> 47 

gatteggate cctgcaggcc ggtgaatgag t 



31 



<210> 49 



15 




<211> 28 
<212> DNA 

<213> Escherichia coli 
<400> 49 

acccggatcc aaactgccgg tgacattc 28 

<210> 50 
<211> 441 
<212> DNA 

<213> Escherichia coli 
<400> 50 

atgaaaaacg cgacgttcta ccttctggac aatgacacca ccgtcgatgg cttaagcgcc 60 
gttgagcacc tggtgtgtga aattgccgca gaacgttggc gcagcggtaa gcgcgtgctc 120 
atcgcctgtg aagatgaaaa gcaggcttac gccctggatg aagccctgtg ggcgcgtccg 180 
gcagaaagct ttgttccgca taatttagcg ggagaaggac cgcgcggcgg tgtaccggtg 240 
gagatcgcct ggccgcaaaa gcgtagcagc agccggcgcg atatattgat tagtctgcga 300 
acaagctttg cagattttgc caccgctttt acagaagtgg tagacttcgt tcctcatgaa 360 
gattctctga aacaactggc gcgcgaacgc tataaagcct accgcgtggc tggtttcaac 420 
ctgaatacgg caacttggaa a 441 

<210> 51 
<211> 175 
<212> DNA 

<213> Escherichia coli 
<400> 51 

taacggcgaa gagtaattgc gtcaggcaag gctgttattg ccggatgcgg cgtgaacgcc 60 
ttatccgacc tacacagcac tgaactcgta ggcctgataa gacacaacag cgtcgcatca 120 
ggcgctgcgg tgtatacctg atgcgtattt aaatccacca caagaagccc cattt 175 

<210> 52 
<211> 100 
<212> DNA 

<213> Escherichia coli 
<400> 52 

taatggaaaa gacatataac ccacaagata tcgaacagcc gctttacgag cactgggaaa 60 
aaagccagga aagtttctgc atcatgatcc cgccgccgaa 100 

<210> 53 
<211> 147 
<212> PRT 

<213> Escherichia coli 
<400> 53 

Met Lys Asp Ala Thr Phe Tyr Leu Leu Asp Asn Asp Thr Thr Val Asp 

16 



o 



i 

Gly Leu Ser Ala 
20 

Trp Arg Ser Gly 
35 

Ala Tyr Arg Leu 
50 

Val Pro His Asn 
65 

Glu lie Ala Trp 



lie Ser Leu Arg 
100 

Val Val Asp Phe 
115 

Glu Arg Tyr Lys 
130 




5 

Val Glu Gin Leu 



Lys Arg Val Leu 
40 

Asp Glu Ala Leu 
55 

Leu Ala Gly Glu 
70 

Pro Gin Lys Arg 
85 

Thr Ser Phe Ala 



Val Pro Tyr Glu 
120 

Ala Tyr Arg Val 
135 



10 

Val Cys Glu lie 
25 

lie Ala Cys Glu 



Trp Ala Arg Pro 
60 

Gly Pro Arg Gly 
75 

Ser Ser Ser Arg 
90 

Asp Phe Ala Thr 
105 

Asp Ser Leu Lys 



Ala Gly Phe Asn 
140 




15 

Ala Ala Glu Arg 
30 

Asp Glu Lys Gin 
45 

Ala Glu Ser Phe 



Gly Ala Pro Val 
80 

Arg Asp lie Leu 
95 

Ala Phe Thr Glu 
110 

Gin Leu Ala Arg 
125 

Leu Asn Thr Ala 



Thr Trp Lys 
145 



<210> 54 
<211> 29 
<212> PRT 

<213> Escherichia coli 
<400> 54 

Met Lys Asn Ala Thr Phe Tyr Leu Leu Asp Asn Asp Thr Thr Val Asp 
15 10 15 

Gly Leu Ser Ala Val Glu Gin Leu Val Xaa Glu lie Ala 
20 25 



<210> 55 
<211> 9 
<212> PRT 

<213> Escherichia coli 



17 



[0b 





<400> 55 

- Val Leu lie Ala Xaa Glu Asp Glu Lys 
1 5 



<210> 56 
<211> 21 
<212> PRT 

<213> Escherichia coli 
<400> 56 

Leu Asp Glu Ala Leu Trp Ala Ala Pro Ala Glu Ser Phe Val Pro His 
15 10 15 

Asn Leu Ala Gly Glu 
20 



<210> 57 
<211> 10 
<212> PRT 

<213> Escherichia coli 
<400> 57 

Gly Gly Ala Pro Val Glu lie Ala Trp Pro 
15 10 



<210> 58 
<211> 8 
<212> PRT 

<213> Escherichia coli 
<400> 58 

Gly Phe Asn Leu Asn Thr Ala Thr 
1 5 



<210> 59 
<211> 30 
<212> DNA 

<213> Escherichia coli 



<400> 59 

ccccacatat gaaaaacgcg acgttctacc 



30 



<210> 60 
<211> 28 



18 




<212> DNA 

<213> Escherichia coli 



<400> 60 

acccggatcc aaactgccgg tgacgttc 



